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production volumes to calculate emis-

sion credits for the model year, as de-

scribed in subpart H of this part. In all 

other circumstances, you must use the 

higher FEL for the entire family to 

calculate emission credits under sub-

part H of this part. 

(2) You may ask to lower the FEL for 

your emission family only if you have 

test data from production locomotives 

showing that emissions are below the 

proposed lower FEL. The lower FEL 

applies only to engines or fuel-system 

components you produce after we ap-

prove the new FEL. Use the appro-

priate FELs with corresponding pro-

duction volumes to calculate emission 

credits for the model year, as described 

in subpart H of this part. 

[73 FR 37197, June 30, 2008, as amended at 75 

FR 22983, Apr. 30, 2010] 

§ 1033.230 Grouping locomotives into 
engine families. 

(a) Divide your product line into en-

gine families of locomotives that are 

expected to have similar emission 

characteristics throughout the useful 

life. Your engine family is limited to a 

single model year. Freshly manufac-

tured locomotives may not be included 

in the same engine family as remanu-

factured locomotives, except as al-

lowed by paragraph (f) of this section. 

Paragraphs (b) and (c) of this section 

specify default criteria for dividing lo-

comotives into engine families. Para-

graphs (d) and (e) of this section allow 

you deviate from these defaults in cer-

tain circumstances. 

(b) This paragraph (b) applies for all 

locomotives other than Tier 0 loco-

motives. Group locomotives in the 

same engine family if they are the 

same in all the following aspects: 

(1) The combustion cycle (e.g., diesel 

cycle).

(2) The type of engine cooling em-

ployed and procedure(s) employed to 

maintain engine temperature within 

desired limits (thermostat, on-off radi-

ator fan(s), radiator shutters, etc.). 

(3) The nominal bore and stroke di-

mensions.

(4) The approximate intake and ex-

haust event timing and duration (valve 

or port). 

(5) The location of the intake and ex-

haust valves (or ports). 

(6) The size of the intake and exhaust 

valves (or ports). 

(7) The overall injection or ignition 

timing characteristics (i.e., the devi-

ation of the timing curves from the op-

timal fuel economy timing curve must 

be similar in degree). 

(8) The combustion chamber configu-

ration and the surface-to-volume ratio 

of the combustion chamber when the 

piston is at top dead center position, 

using nominal combustion chamber di-

mensions.

(9) The location of the piston rings on 

the piston. 

(10) The method of air aspiration 

(turbocharged, supercharged, naturally 

aspirated, Roots blown). 

(11) The general performance charac-

teristics of the turbocharger or super-

charger (e.g., approximate boost pres-

sure, approximate response time, ap-

proximate size relative to engine dis-

placement).

(12) The type of air inlet cooler (air- 

to-air, air-to-liquid, approximate de-

gree to which inlet air is cooled). 

(13) The intake manifold induction 

port size and configuration. 

(14) The type of fuel and fuel system 

configuration.

(15) The configuration of the fuel 

injectors and approximate injection 

pressure.

(16) The type of fuel injection system 

controls (i.e., mechanical or elec-

tronic).

(17) The type of smoke control sys-

tem.

(18) The exhaust manifold port size 

and configuration. 

(19) The type of exhaust 

aftertreatment system (oxidation cata-

lyst, particulate trap), and characteris-

tics of the aftertreatment system (cat-

alyst loading, converter size vs. engine 

size).

(c) Group Tier 0 locomotives in the 

same engine family if they are the 

same in all the following aspects: 

(1) The combustion cycle (e.g., diesel 

cycle).

(2) The type of engine cooling em-

ployed and procedure(s) employed to 

maintain engine temperature within 

desired limits (thermostat, on-off radi-

ator fan(s), radiator shutters, etc.). 

(3) The approximate bore and stroke 

dimensions.
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(4) The approximate location of the 

intake and exhaust valves (or ports). 

(5) The combustion chamber general 

configuration and the approximate sur-

face-to-volume ratio of the combustion 

chamber when the piston is at top dead 

center position, using nominal combus-

tion chamber dimensions. 

(6) The method of air aspiration 

(turbocharged, supercharged, naturally 

aspirated, Roots blown). 

(7) The type of air inlet cooler (air- 

to-air, air-to-liquid, approximate de-

gree to which inlet air is cooled). 

(8) The type of fuel and general fuel 

system configuration. 

(9) The general configuration of the 

fuel injectors and approximate injec-

tion pressure. 

(10) The type of fuel injection system 

control (electronic or mechanical). 

(d) You may subdivide a group of lo-

comotives that is identical under para-

graph (b) or (c) of this section into dif-

ferent engine families if you show the 

expected emission characteristics are 

different during the useful life. This al-

lowance also covers locomotives for 

which only calculated emission rates 

differ, such as locomotives with and 

without energy-saving design features. 

For the purposes of determining wheth-

er an engine family is a small engine 

family in § 1033.405(a)(2), we will con-

sider the number of locomotives that 

could have been classed together under 

paragraph (b) or (c) of this section, in-

stead of the number of locomotives 

that are included in a subdivision al-

lowed by this paragraph (d). 

(e) In unusual circumstances, you 

may group locomotives that are not 

identical with respect to the things 

listed in paragraph (b) or (c) of this sec-

tion in the same engine family if you 

show that their emission characteris-

tics during the useful life will be simi-

lar.

(f) During the first six calendar years 

after a new tier of standards becomes 

applicable, remanufactured engines/lo-

comotives may be included in the same 

engine family as freshly manufactured 

locomotives, provided the same engines 

and emission controls are used for loco-

motive models included in the engine 

family.

[73 FR 37197, June 30, 2008, as amended at 73 

FR 59190, Oct. 8, 2008] 

§ 1033.235 Emission testing required 
for certification. 

This section describes the emission 

testing you must perform to show com-

pliance with the emission standards in 

§ 1033.101. 

(a) Select an emission-data loco-

motive (or engine) from each engine 

family for testing. It may be a low 

mileage locomotive, or a development 

engine (that is equivalent in design to 

the engines of the locomotives being 

certified), or another low hour engine. 

Use good engineering judgment to se-

lect the locomotive configuration that 

is most likely to exceed (or have emis-

sions nearest to) an applicable emis-

sion standard or FEL. In making this 

selection, consider all factors expected 

to affect emission control performance 

and compliance with the standards, in-

cluding emission levels of all exhaust 

constituents, especially NOX and PM. 

(b) Test your emission-data loco-

motives using the procedures and 

equipment specified in subpart F of 

this part. 

(c) We may measure emissions from 

any of your emission-data locomotives 

or other locomotives from the engine 

family.

(1) We may decide to do the testing 

at your plant or any other facility. If 

we do this, you must deliver the loco-

motive to a test facility we designate. 

If we do the testing at your plant, you 

must schedule it as soon as possible 

and make available the instruments, 

personnel, and equipment we need. 

(2) If we measure emissions from one 

of your locomotives, the results of that 

testing become the official emission re-

sults for the locomotive. Unless we 

later invalidate these data, we may de-

cide not to consider your data in deter-

mining if your engine family meets ap-

plicable requirements. 

(3) Before we test one of your loco-

motives, we may set its adjustable pa-

rameters to any point within the ad-

justable ranges (see § 1033.115(b)). 

(4) Before we test one of your loco-

motives, we may calibrate it within 

normal production tolerances for any-

thing we do not consider an adjustable 

parameter. For example, this would 

apply where we determine that an en-

gine parameter is not an adjustable pa-

rameter (as defined in § 1033.901) but 
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